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Abstract 




Reflection photomasks add a buffer layer including at least one Group VIM metal between a reflection layer and an 
absorber pattern that is configured to absorb extreme ultraviolet rays therein. In particular, reflection photomasks 
include a substrate and a reflection layer having multiple sets of alternating films of first and second materials, on 
the substrate. A buffer layer including at least one Group VIII metal is provided on the reflection layer opposite the 
substrate. An absorber pattern Including material that is patterned in a pattern and that is configured to absorb 
extreme ultraviolet rays, is provided on the buffer layer opposite the refiecfion layer. The at least one Group VIII 
metal preferably is Ru. At least a portion of the Ru buffer layer may be less than about 3 nm thick. Alternatively, the 
Group VIII metal can include Pt. Ir and/or Pd 
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mim.MmixzmwL^ix.fz^mm^^tc'o. n'^<r>n9 

->J^«5:^r-rSA>y7r®i:. liEA .y 7 rSi: Ill- 
coy n*^ - yj^^KSr t o T Buf B-' ^' y 7 r Ji± t ti/t 

^h^fk^h-^hW^y itV-^X^ . 

mtm.Mm±.^zm^^tifz^mm^^^j:h^ i <oa -y y 
rmii. msmi<^j^yyrm±.^m^^fi. 

;5'->'?m^$r^-r.i.lS2<7)/N--y7r«i:. wis5M2(r>J< 
-/yrmt m—<r>^ N'^' - ^Jg^^S: t o T miB^ 2 ^' -y 

9iiR*yN-:5'-y t Sr^-tS Z b trmSit-T^^Mmy * 

immma } mim i i7)^N'-y y rm^mm-i'^mm 

[i»«3B91 B!ifB;U7"-'>A*>^,!5rS^JRM<0jK/lA^ 
3 n mOT-e&S vl i: Sr1tgii:-r-&it«:«8tcfBttcOR 

[ tSS^a 1 0 ] HalB®iR#:>' - ^t^m'&^fiX V ^^ir 
v^^Si^tcfcttSMIBII 1 -y 7 riiOlSlljWBlcoaf* 

com 1 ^0''^''y 7 rifiO^Ji J: 0 t>S< ^oT V-iS vl 2: 

mmt^h w«]S 7 ^ L 9 cov ^■r^^*»-«^^lBm<oR 
mim 1 1 1 iflnBR5t«sri««i-i. 2m<r>m^j:hWk 



1 1 1 OcOV%-m*>— ^tCfB«<0RW®7 * h 
[ if 1 2 ] BfilB*^ h HulBRttil i: co^fc , ItilB 

[000 1] 

\^fzmimi(ny :r m; y iJ'^ 7 -Wh\zm^\xwm 
^:RtM 7 :j- h v;^ ^' tcgTT S i <nX'i> h . 
C0002] 

[fi!*£OtJ«] ^f^JlS!jirD-fe^c7)7:r h 
-f-xgfctsv^T. «*»<l:co^a6fcTif-f y/i^-yi^3&»' 

Jt/jN$ii^tct^oT, 3S?£c7)S«J:Oi.i«v%»«JS$r^r 
-rSS3ta^&7!)-'^^^Si:^-5T^TV^S. 3K^. DUV 
(deep-ultraviolet) 3tSrfOTL:t^3^^«, »[:R2 
4 8 n mC03tlIS-*'Jffl-r I. it(Cj;-:>T250n 

cojaBif^Xc7)S7t*<^tgT*^. iixtc^LT, J; 0 
SUl 9 3 nm<0^*C03K}S$r1$ffl-r?.frfc^DUVS 
1 0 0~ 1 3 0 n mSigcOitfiSlf^ X<0S3K 
*^^«gt::^.S.fc^f#$ix-CV.?,. $^>tc, lOOnmlil 

'Y(r>^m^^xkmi-fh%mmib\^x. m.'m.hn 

{fitSEUV (extream-ultraviolet) ffiJ^COSit^:^ 
SrffJffl-r^ i: , 5~7 0 n m^coffiH^f^ Xc7)IS31S*-' 

[000 3] EUVSrffiffl-rSll3tS«{i, fi!*£7)DU 
VMl^ft'co^3tSirii:{i^l=icS^i>^A-'S)-&. ^iv 
J± E U V«^t'{±J5 1 ^ i: co^a*-':^ § V ^3t©JR1±5: 

S>-l>. — «W^EUVffl7*h-?;^:7ii, EUV^j^-c 
<7>W3mr>^%\^^y- (Klt^) ±fcEUV3fc?:iSlR 
U# ©flXft*^ <^ ^ ^ y - >- 5r Li^^ t co-C'S> •& . 

{i. ^rUrxViii^Uny (Mo/S i ) , '<U'J'>A 
tS^U^y (Be/S i ) ^<OMatOffi^3ci:tca«t 
T Jg« Lfc t COT'S) S . 

[00 04 ] lai \ \i.:L(rm<r)y i:V-7X9 1 1 oco^w 
itSr^LTii'). i^y^y. ij^xm<nmi \ 1 l±tc 
±iE£0#JilS*>^.^rl.RSt«l 1 2im^^h.. WMm 

1 1 2±tcE)fa<0yN°iS'-ySr^r-ri.M-fb^y^/l- (Xa 
N) M^i:'*>/i,^SfCXil<OiaiR«ty'«;^->l 1 33&<Jg 

[000 5] L*»L^*«^>. 01 llCS^Lfeiatc. R 
Mm \ 1 2±lciRm>'N-:5'-yi 1 3€:iegJg^t- 
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^j^^-yi 1 3co^:iii (ffiji.{fiii eicistt-stsfgco 

iRUXf^c^N'^-y-CiiX/f-y^ScogP^l 1 3a, P 
iOtRJRf*yN°:5'->'T'{iXtt(?5gP:}i-l 13b) ti^^Lfc 
^^'f jJ->'b'-A (Focused Ion Beam, F 

mizx ^mm<7)^^i 1 3 a/jtt^rmwt^i^L^ 

[0 0 0 6] -eClT. C:<oraaS:J»aSl-ri>*Si:tT. 

^•tffijtO7:l-hv^:?'SrfflV^|,t<0-C'2bD. E.Hoshin 
o et al., "Process Scheme for Removing Buffer Layer 
on Multilayer of EUVLMask", Digest of papers, Wiot 

omask Japan p.75,2000(CW^$itTV^i) . CC07*b 
■7J^:7 12 0{±, ©lK^!|£>'^•:y->'l 2 4<7)TC>''J3>- 

( S i O, ) *»ii>:3:S^N'«y 7 r« 1 2 Sifimi^ 
tVC^^^h. C<07:r hvxi? 1 2 05-Sjt-t'g.f^tctt, 
HIS ( a ) tc^^ J: d tc. 1 2 1 ±CC^«M*»^> 
=5:SRWJi 1 2 2 ^rJ^^L, 013 ( b ) tC^-^J: 3 

RWJil 2 2±(c>N'-/7r;il 2 3a$:m^L, H 
13(c) {c^-r J: ^ S (:>i.ZJ<-y 7 tJI 1 2 3 a± 
l;®lR*Ji 12 4a ^^-th . 

[0007] 013 ( d ) {^^n-tii o\,z^ y*h 
^jvy^y ^-miif,z^K)mM.wmi2Asi^^-^f-- 

>'/LXmm^^9-yi2Afti>tiK 2g 

^:^:^''^^T<'K 013 ( e ) (cs^-r J; O IC. ©IRfrJl 1 
2 4afc^V^•C>'^'•y7rel 2 3 a^X-y^V^^t. /-n' 
•y:7riil 2 3 aSr^SLJt^t^TXv^V^^^ria^ 
•S, <J:V^T\ -^x -y hx-yf-y^Srfi=V\ 013 ( f ) 
i,Z^-tXo\,Z. m':>fzJ<-yyrmi 2 3a&^^{C^ 
LTRttWl 2 2<7)«ffi^Siaj$-tir'l.. ^cO^rSCiix 
(f. h'^^x.yf->'^Kit'^TX-yf->'7'S9?tt<0i6v^ 
'^x y hx y^>'i/<7)fi5ffl{cj; '9^ii*H<^5r->'N'- 
X y ^ :y ^5rfii:ftii'->^ < I. c: t jSp't-^ ^ , 
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^^^M^^^tCOXh*) . P.J.S.Mangat et al.."EUV m 
ask fabrication with Cr absorber", Proceedings of S 
PIEVol.3997,p.76,2(X)0tc:gfl^$iX-CV->^. Z(^)y*h 
-^X^ 1 4 0(i, ®IR#c>'N':J'-y 1 4 5<0Tfci^l> 3V 
M-fbSt-ftM ( S i ON ) *»/i>:5:l»'N'.y 7 r Jl 1 4 4 *^ 



^$iX, ig^^fc-e^OTtClKISl 0 nmmS<7)^oA (C 
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[00 10] 

[^BB*i»;^LJ:3i:-rSil5ffi] L*»t^*i^. ±iB2 
-Jrmizii. 2KI5§x.y^>'i5^&Srfflv^^Ci:*^/i>x-y^ 
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# s Rft® 7 :r N V X ^ s«-r S C k ^ a W fc ^ -& . 
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-^xj^vyrm±.i.zm^^MzMom^mLL^hMn 
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[0016] *^Bj#^>(i^ mm\^x\^tz^'} 3 vm 
-ftffii ( s i o. ) . '^^}-avmm.\m ( s i on) ^ 
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Wk\,zt^-v y rm^m^X t^fls«f4i^£7)M'.y 7 rm 

[00 17] J:<0»^tcj:ix{f, 7:r hvx^coRIt^ 

tSlcA-y 7 r JlS-?S-rC ^*^'-C'# Scot'. IRIR^iM^•^- 

^l*«iO^®l'a«2r-§-i. ^ c: h < . WM^cn^f 
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^t>l,Z. )Uy'-^j.y<-yyTm^mmm±^z^i-^ 

[ 0 0 1 9 ] yN'-y 7 rilS:S:St«iSlC^-tii«tCt3V%T 



±1^. Kmmitcr>j-i'yyrm<^mif^^(DmmmiR 
mm) commtm-t LTtiv>t, :^-j'^-:iiy^y 
yLxmMmizmmm±.<^j<-y 7 r Ji«o)Ki¥*-'fi!i<offl 

[0020] Ritesrm^-r€.^®)K^»K±icmL 

m t ff)m\,z^mcr>}H^^:h tm.[^% co^^mi 
mijmmmt:^i'r^ t i,zx ^xRmm<^f^um:fjif^m 
^^tLxmm^ti. y^h-7x^<r>K*)t:m±'th^t 

ifiX'^h. 

[0021] R*f/i^«fifet-^ 2«cOllfc LT<±, 

X'h^. 

[00221 

siHS-r s . II 1 it^m(r>mm(^mmy h 

^-rWrffill, @2«i.ri0Rltffi7*hvx^(^S8Jt:^ 
WJ-r&/^*^«XSKffillT'S>-g.. 01, 02$r-irtf 

iiiTcommmx-ii. m^<Dm^±. 7=r h-rx^^HBg 

commX'li, ^JSM*-'^=5rS^N'-/7rJiS:K*f«J«±K 
[00231 *|^<?)}gMc7)Sj|ta7:r hv;^^' 1 0 
W.I lilCtUrT^ (Mo) Jltv-U^V (S i ) ii 

i:/i^mz^mmm^fitz§'mmi}-^h^j:h^mi2t^m 

«§il-CV^S. ^«l 2<7)«±«(±^U7'x:^ll> 
?>Zti}^X'^t, 

[00241 ^*J, RStil 1 2 SrWflg-rSffili: LTti. 

±K*U7'-rytc-re;fC, X:^yi^'^J^ (Sc) , 

y (Ti ) , (V) , ft (Fe) , r.-y^r;l. 

( N i ) . (Co). ^-'/Un^-^jU ( Z r ) , 

-:ty(Nb) . r^'^-f-'^'A (Tc) . fVf-^M. 

(Ru ) oi-J'^A (Rh ) . J\y=.^M. (H f ) . 
^'yu (Ta ) . ^y^Xy-y (W) . V—^M. (R 
e) . 3rx5'!;A (Os) , -i^J-J^M. ( I r ) , 

(Pt) . miCu) . yN-7i^''>A (Pd) , ^(A 

g) , ± (Au) mij^m^'^hix^ ^si.i^'j^yi.zi^z. 
X. mti-u^y. mit'>*j^y. m-it'^v^y. m^t 
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[00251 mam 1 2±<0^®tc:;l^^'?A ( R u ) 

J^«$i^Tv^l). mmy^t V^X9 1 0£7)3*>. ®JR 

PRUX^J^A, SiitXf*^N'^->'14*^^>5r<, Ru^'C-y:7r 

m 1 3 tfo«®*>'sai Lfzmm^mMWSi r t ^ i> . r u 

[0 0 2 6] «RJR«o't:J'->'14i:LT{i. g-ft^i^^ 
;U ( T a N ) , >':J';K T a ) . ^ d A ( C r ) . g 
iti-^y (TiN) . f-:5'>' (Ti ) , T;1^5^>>A- 
ffl-^ (Al-Cu), NiSi,TaSiN,TiS 

i N, r)i'^=^'^j^ (A 1 ) m^m\^h:ibti^x'^h, 

tR»R*>'N°^-^l 4<7)llff(i2 0 0 nmOTi:-ri.<I t 
[0027] OT, ±tB^S^cORItM7 :i- h vx^? 1 0 

<mm-m\.z'^\'^xmm-i>, ^-r02 (a) tc^^-rj; 

«^l l±0^ffitCMo/S 
WWl 2^mm-h. ClOi^tcJi. ^fti: UTfi?!I;t{f 

m-timmicx-ox^iyh. uotsitri nmrnrnx- 
mKimtx^Lxis. 4 nmm^mmx'mh±^\,y 
RSim^^x 0 ^zmm-h . i mm^<r>M o oiij-^ji 

*«j4 0%T-3b-5T. Mo(r)mmtflf}2. 8nm. S i (^5 
M]W<±*t)4. 2nm-C*>i.. mti, ^-fMo/SiSr 
4 0«^L;tm. «f*(cs i €rfigM-rScOT\ -^ife 
8 IJIi:^!.. 

[0028] mz^ 02 (b) KS^fiatC. RftfJil 
2±<7)^ffi{wRu*^^>^S>'N'-y:7r«l 35r^-r-l.. 

yy^mi. mtliDCJ-^V- : 1 kW. ff^J : 0. 3 

Pa, Ar^';^#H^Ti:-r?.. 

[0029] <>:tc, 122 (c ) ic^-tidtc. §^>t:R 

u>'^'•y7TB13 ±<?)^BtC T a N^CO®lRit:« 14a 

{C(iD CX^N*-y U yi/mim^^h . 
[0 0 3 01 112 (d) fcl^t-idfc:, 

LX^m^'i^-yiAt'th, ClO^WS, tSflXttc® 
1 4 a±lcmilO>''«;5'->'}^t^$rqrf-|. Wi^'X hJ^^- 
y (ll^-T) S-?^«Lf^tl^. ^c0^i'';^^>'^•^-y$r 
VXi7 i: LTEC RUr25'T--f rT'X yf-y^&Srffll^. 
tRlRf!|5« 1 4 a<?)«^*<T a N<30J©^. «a|i.<f E C R:^ 
5eSrfflV'>Tfieffl;<fX : C 1 2/Ar =8 0/4 Oml/ni 
ECR>'^•V— : 6 0 OW. RF^nM rxys'"?— : 3 



0 W, E:^ : 5 P a , S^iag : 5 0'C<n^WTX'mL 
4 acox yf-y;/Srtf d, ©1R#:« 1 4 a tox -y 
^Vr/XStcfcv^Tti, x-y^>':?'$ri^>>5.hx y^>' 

tHzMLX. m=F(0^-^'i-Ji-y^yVi'ffz.if. 113 
iCl^-r <fc 0 tC , ^*fi^lC^««i±<7)R u y 7 r « 1 
3«|^*Jfl!l<0«lS (iaiR«lS) J:i?tgE<>5ri>*J, i 

'^TfctiF I BOflS, GAE (gas-assisted etching) 

im^^^:iti>X'^^. x-y^>'^;yxw± 

[0031] :tm&cr>mmiz^tti£. 2m^3i-y^yy 

<. Rmmmicr>RnJ<'yyrmi3t:mtX\>^h<r> 
X\ ^itXStwfcftSRWJil 2^fflO«fiS^5il|{c|56 

[ 0 0 3 2 ] ^/^L. *IISfi<OJK®<^^, Slt«^ 
tCRuyN'.y^rSl 3*>'»ftLTt'>-?,<7)T', Kltt*<7)<K 
T*>mt: ^ ix^ . 0 1 0 {± , n' -y 7 r « 

i: LT S i O2 i: Ru 5rfflV^^^(7)K»f^<OlKJ?fic# 
tt^^-r 5 i P-^/ a ym^X'h 0 s ( n 

m) . imti^mtmX'hi>. i^S^U-i^aV^mi. 
RI*«0««1SjtSr±*»A. S i ( S 1 iiOSMK-fb 
^^ai^, l«Jl2nm) , S i (MJS4. 1 4nm) / 
Mo (Mif2. 7 6 nm) (0>Pf5r4 0Jl«;itfc^aM 
cO±fcSi02. Ru60A.y7rii2:^iim«JlL:^c 
tcOfct. EUV^fcc^jgftSrl 3. 5nm, 3t7Jt:ft5: 
0* tLfz. 

[00331 Si 02>'^^y 7 rm^%^ ( lafSSt^-C'^ 

XKWim^^O. 7 5*-U*^lc:<STt-|.«(^t;*S. 
c:mcJtL.-C, Ru.'N' y:7rJl<?)J^ (HtfUIStT'^ 
-f) , S i 02C7)Jl^(cJt^TftiSc^»[*<:^t=<^'). 

1 3t)^' 0 < t S 3 n mCOliBt'fi^N' -y 7 r il*^'^V 

fzlfi-^X. K\xf<>-yyrm^n-t^. MUff'^yyT 
e**^:VvJ®-&tc*tLTRftf*3&«l 0%ffiTi--S>^*-CS: 

-Tixtf, RuyN'>y7Tiic7)KiIS:3nmlilTt-r-I.C:i: 

[0034] m2<r>mm<r)mm^ uxt. ^mmm2 
<o^iSi<r>mmi:mA. m5^m^xxmm'i>, 04« 
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[0035] :^mm(^mmcr>^mmy ^^-7x^20 
«2 i±tcMo/s i ^mm^^^j:i>w.mm2 2ifim& 

^tlX\^h. Kmm2 2comtLXii. Mo/Si CO 

[0036] Rmm22±{zwi^<7)^'<:^-ymm^ 

hjV'r-^M. (Ru) *^^^i.^N' /7rJi2 3*iJB^§ 
ix^ RuJ^'yyrm23±J,z\i.RuJ<.yyrM23i:.n 
— <;0>'N'^-y}^tt5rqS-r&©lRi4c/'N'^->2 4*ijg^$ 

tix\^h. mmy^h'7X'7 2o<r>r)%, im.wj^9 
->'2 4rsi5nA^«j***iRjR«j*A. mm^-^^-y 

24fcj;t/Ru^N'-x7r«2 3*5^<. ^Stil2 2co* 

7 r a 2 3<o*t^t> j:t>'MJ5:{i:si 1 comm^^mmt mm 

TiW ®lJRf*:^^^'->'2 4<0«ipH3j:t;f)KJ?tmi<7) 

[0037] jjiT. ±9mm,<^^Mmy * h-7x^ 2 0 
<mmimiz':>\^xmmth. t-ms (a) tcs^-rj: 
m^2i±co±mizMo/^s i^mm^^^hK 
istm2 2imm-i>, zcomiza. ^mttxmtii 

R F huyx^^ y 9 U :+>h'— AJ^^N* 

fflt-|>^Mt3<t-:>T^:b?.. Moi;Si$:7nmjgMt:' 
WOmxT^LTl 3. 4 nm^;R«JST'St,;»=g'V^ 

*>74 0%T'*>-5T. MoiOJiJi[{i*4j2. 8nm. S i 
ll»{i*«;4. 2nm-CS>.&. «St<±. ^-fMo/Si^- 

4 o?*^L/cf^. «f^t:s i ■k^'^h<r>x\ -^th-c 

8 ISi;^^. 

[0 0 38] i>:tc. 05 (b) tC^-Tidlc. ^»tiI2 
2±c0^ffi(CRu*>^^SA.y7r«2 3aSr^-t 

0. 3 Pa, Ar;<f;^#H^Ti:^l). 
[00391 mz. 05 ( c ) tCS^-r J: dtc, S ^t=R 

u>'s;-y7rii23 a±(50:^M(c:T a N^cO^lRfifc® 2 4 

[0 04 0] mz. 05 (d) {z^-tiiO\,z, 7;r hy 
y -f J: 0®JR*S 2 4a ^j^^--yi:f 

Lxmm^^'!^-y2Afth, iRiR«£ii 

2 4 a±^:B^rSI<0^^•^-:^?g*^S•^^rS l^i^*;^ b>'N*^'- 



t LT E C R y r ^f- yx-xf-:^i/feS:fflVK 
iSilRf4:®14a<7)WW*-'TaNC0*^. ^i.(fECR:fir 
iC5rfflV^r<tffl;i&'X : C Ij/Ar = 8 0/40 ml/mi 
n. ECRy-^y- : 6 0 0W, RF>'N'>f T;^>'n*V— : 3 

0 W, ff:>3 : 5 P a . a^iSJg : 5 O-CtO^frTf:!''-^ 
<i:i,RuyN'-y7r«23 a^M^^'EtU-T *-C'®JRf* 
S2 4a<0X«y^>'^S-ff3. 2|s:Sgifi<0?^Sg<0J^, ^ 
COf^T'R u^N'y 7 r« 2 3 a tx -y^yVLXLt. 0 CO 
T\ x-v^ hx.y^>-^T'tJr->'<-x-yf->-^T't# 

[004 1] mz, 05 (e ) (,Z^-tXdl,Z^ «RJRf*^^* 
^—y24^-?X^tLXRu^-s'yyrm2 3 acox y 

cO*<Ru>'N''y :7r®2 3 acOX-yf-yrB#{CSSt«2 2 

{i, ECR (Electron Cycrotron Resonance) ;^r^COH 
9^X y^>'^^aSrfflv\ ffiffl^'X : C 1 2/O2 (C 
l2^*4: 3 0%) , ECRyN-V- : 3 0 0W. RF 
A-fTXyN-V-: 3 0W, mm&Sl: 5 0'C</)^^TX' 
RuJ^yy rm(7)j:.y^y'}^^mmi>zn-ot:tZ^. x 
ji-y:^^jy^m<,ZX'Om^Lfzr=^fl'yrXSi (RIt 
mcO&±M) l,ZMLX 1 9 . 3 : 1 i:V^3a<,->X-y^y 

[ 0 0 4 2 ] S/i, t^^covN' y 7 rSW^4T'$>l. S i O 

2 1 2fsiisfe<^jg»Tffl \>^fcRMb x'm.ui^m<ommTh 

ST a NcOX y^V^^tZfcttSX ^y^y^mUfHt^im. 
Ltz. m^:^X : C 1 2/A r = 8 0/4 Oml/min, E 
CRJ^V—: 6 0 0W, RF^N'-f TX^tV— : 3 OW, 
: 5 P a. mRiM^m : 5 0°CcO^frTT'lll^tCX-y 
f-v-^^S-troy^ri:::^. x y^v^SiRJtfiS i Ozfc: 

1 b\>^d^\>^:r.-y^y^mtRitm%'^tifz. 

[0043] zcoi. d iz^ :mm<^mmizxtLii. m i 

cr>mm<7)mm bm^^ Rmm.m±.<7) Ruys'yyrm23 

a^x.-y^yy^ m^txi>. x-y^y/^f^co®JWc 
J: oTRStJl 2 2co«®tf0jr->'N*-x.y^y^^Sr?E:}i-tc 

[0044] [II 3 <r>mm(r>mm ] ot, ^^mmcom 3 

^IIM<OJgffii^06~08S-#BgUTl!iBB-r-&. 06ti 

^mcommcoK^ y^v-^x^ ^m-t^w^. 0 7 
ticitfo^M^^ Y-7X9<rm^-nmkwm-htc}t>(r> 

II 1 WN'y 7 r«±(C^f*^WI^[^*»^>^:SII2<0>'N'>y 

[0045] 2|=||J6c0»®c0RttS7 ;r h VX:? 3 0 

06tc^-rJ:dfc, i^y:^^, ^yxmi>^(itc^m 
«3 l±tCMo/S i #Jilife6»A>^I.KWiB3 2*iJg« 
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[0046] K*t« 3 2±i7)^ffllc;l^f--'>A ( R u ) 

7 r Ji 3 3 ±IC {iE)T^«0>' N° ^ - y 2: ^-r 4 H 2 coy -y 7 
r^34*g^^$ix. ^i^l,zm2C0J^'yyrm3 4±liZ 
m.tRf^^-<:f'-y3 5i}m^^tlX\^?>. KltS^^ hv 

3 0<D:^m<Doh. f&iRt^^^-ys 5xmt>ivtz 

mm'^mim.i&A. iaiR#L'N-^-y3 5fcj:txi^2<^>'N' 

■y 7 rii3 4*^'^< , HI O^N'-y 7 3 3c7)^®*>S 

m Lf^mmt^mi^mR t^sh, r u ijii'hoii i co^ ^' -y 

7 rs 3 3£0«^fc 1 (mMcmmt nm 

X'X\^, ll2cO>'N''y7rJi3 4<?D«i|SKc{i. v-UnVg? 

im. i-'}^ymim. i^^jriymmimffy^^-fixi]- 

[0047] WT, ±fB^^«0RIM7 :t 3 0 

«^^:^tcov^-ciJtBj-r&. i-ril7 (a) tc^-TJ; 
S«3 1±0^®1;Mo/S 

m-thmmi^zx-^x^h^. uotsu:! nmmmx 
mK)mx.x^Lxi3. 4nmw.^mmx'mh±^^y 
mstm^^xo^zmm-^. imm'^toMo cornea 

m40%X'h-oX. UoC0f^miim2. Snm. SicO 

mmim4. 2nmX'h^. mm.i,±. truoxsi^ 

4 OM^Lfzlk. mmzS i 2rBgl^-rS<7)T\ -^IfT 

8 liii:^ri.. 

[0048] iKlC, 07(b) iZ^i-J: 0 S:St«3 
2±c0^ffitCR u 1 cOVN'-y 7 r Jl 3 3 

fS. C1<7)^W±. DC;:<.>'N'y^'>J>'^^ffiSrMV\ 

yy^mi. mtifiDcy-i"?- ■. i kw. m:h : 

0. 3Pa. Ar>y;?>#HmTi:-^S, 

[004 9] 07 (c ) {cs^f latc. isicoys' 

•y7rii3 3±c0^®tcs i 0,^*>4.^^lg2c7)ys;.y 

7 r s 3 4 a ^^j^-f"^ . z (omummm<^^mmcr) 
^it^:»^mi,z9\ix.i,fzibiziSas^mi}^mi]X'$>i>fc 

:^yN--y:?U>-^^^r7X'7CVD&3&<fliV^^>il 

l>o tSiSMI^lC^L. S i O,c0J^^(C«RFX>'N' y^' 
U LXm^^htl. S i ONiO^^fctir^ 

[00 50] <JC(C, 07 (d) ^C^-TiptC, ^(:>izm 
2<r)f^-yyrM3 4 a±<7):^®{c:TaN^*^A,^.g>(RHZ 
f*c«3 5 a Sr^-rS . -lOEK. ©iRi*:® 1 4 acnmA 

i}i'm.^mcr>^iiZ\,i^s^?.j-i'y 9 u >'^a^fflv%, ^ 



[0051] 07(e) {C^-Ti 7:r h 'J 

y ^77 -S«(;:J: i^iSJRfrJl 3 5 a2:>'N':?-ri>'^ 
L.T©JRf*:>'N*:5'->'3 5i:-ri>, Cico^lcli. ©iRfrJi 
3 5 a±lcmiIWN*:?->'J^?r*-tS^>''XhyN-^- 
(0^-f) ^mWiX^tL^. z</)U'>'xh^^i^-yi 
■?Xi^ttXECRVTi^'r^f:c-y^y:^m^m^K 
m.iRWm 1 4 acr)«*^f*^'T a NcO%^. ^J;c{f E C R^r 
^2:ffll'>-rfieffl;^X : C 1 2/Ar = 8 0/4 Oml/mi 
ECRJ^V— : 6 0 OW, RF^-^^ TX^nV- : 3 
OW. E:>3 : 5Pa. mLm&: 5 0''C<r>^f\FTX"J'^^ 
<tijm2<r>J^ yyrm3 4 acomwifimtii-r^ t "C® 
ma3 5 at^X yf-i^^^fi^d, ClcOf^. ^e^g^^JiBt 
TF I Bt:m\'^tz-?:X9 V^nno . 
[0052] mz. 07(f) lZfik^Xot,Z. \&lRt^'< 

>'3 SSrvx^i: LTlS2c7)-'N' y7TS34 a«OX 
•yf-^-i/^r^f 3. ::c7)^lc(±, m2(r>J<-yyrm3 4a 
(Dmmi^S i 0,<7)%^t:{i. fia|;c{^ECR:^r^^:fflV^ 
■rffifflXfX : Ar/C4F8/O2 = 20 0/1 0/2 Om 
l/min. ECR^'N'V— : 6 0 0W, RFJUTXJ-^y 
- : 1 5W. Kfl : 1 Pa. a^fijg : 5 O'CO^frT 
•C'ii'^^ <i:tmiO>'<y7r«33 iO^ffi^^Stfl-r -1. t 
■CSS2c7)A.y7rS3 4a<0X>y^>'j/^1f d. *7t, 
|g2(7)>'N'-y 7rJf 3 4 ac7)^t^*iS i ONfJD^tCti, 
7 -y 3g*<?)X -y ^yyiJ:K Srffl V ^TX >y f - y 
S>^, ClcOXy^y^ISfctjv^TJi. UlcO^N'-y^r 
^3 3*>'x-yf-y^'-x h •y^N-ioasSrmJt-r. *l%Bfl« 
if^^\,z:si-,^yV^'^'>tz}LZh. J-^y^y^^axh 
LT A r/C* F8/02;irx^fflV^;tJ^-^. S i 0,)Kt 
*fLT(i, X-yf->-i/^-h(±7 Onm/^iJ-UJUbh^o 
Tto .liXlC^LT, RuMcOJt-^, III— (;OX-y^>'^;ir 
X ^ ffll t ji)^>Rrtg=5:fei'^g L*^x .y ^ ix 

^^tCX-y^y^X h -y^N-i: \^Xm^l>:L\lim 

m^fxfz. :C'yi-y^f^mzJ:':>Xii. msiz^-tio 

tC, m 1 <7)>'^'■y 7 3 3 C0«®*>'i5-rMCX-y ^y:/ 

^ti. ^Mmm±.(^m i o^-^-y 7 r Ji3 3<^mm*<mc^ 

mmimnmm) j;Dt>fi<=5r-i>ii:t*)-?>*^ wic^ 

i=fa7*hvx:?3o *i^«-r . 
[0053] :mm(^mmt,zxtni, 2©Kx-yf->i/ 

<, Klt«^c0Ruc0lll(?)>'A'-y7ra3 3 2:^tT 

v^&<oT. mMjLmizt3if^^m3 2mm(^mim 

mizm±thzti}^x'^ . mtm(7)iS:Tim< ztti^^ 

ttz. mi<7)mm<mmbmm. mmm±.i>zRucom 

1 cOv- N' y 7 r if 3 3 LT V % !> C: i: T'RSt^OffiT 

*\^.$ixT4>, mm<Dmmizx'o^co^m?:ytmzm 

m-t^Zbt<X'ti. >'N'-y7T8A5=5rV^^J:0i>SJt 
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[0054] m4 eommcommi ot, :^mi(om4 

9t,zii\^xm\t^m(nm^mmi,z\m-(r>^^n 

[0055] ^m(r>mm.<^mm.y * ^-7x9 4 0 
a. a9(c^-rj: dec. s i . ifyxmi)^ht£hmm.i 

Mo/si^mmti^h-^j:^Rmmi2i}m^^fix\^ 
Ji, mi<om&<7)mmbmmxhi>. mtsmm4iiz 

[0056] ^m<7>mmizt5\^x i> . ^mjM^w^ 

iz-tt i t '5r< , mmimztiif^mimm-mcommi 

\.^omi(Dmm.<r>mmtmk<7)mmm^ixh. ^mz 
Mx.x^ipmM<7)mm<r>m^. mo/si ^mm-(=ti:^ 

^-l.j£^]SgW«4 1 tii^n^mi}<r>^^ifiMX'hhtz 

[ 0 0 5 7 ] ^fc. ^mmimmmit±xdmL<7iim 

izm^^ixhi,<r>X'\i^j:<. ^%^n<r>m'^^mSLV*£^^ 

mm[zii\\xm^<o^^^ii\ix.i,:ibi}<^mx'hh. m 
x.\i±Mmm.(mmxm^^\^rz^m<^mA. mm. mm. 

[00 58] 

mm. Euvmm<r>mm.^i:mmLf:iwmnjnzfm 

[(an *^Hjc7)|g 1 <0||M<7)m«<0KWM7 :r N ^ 
[®2] R*ffi7;rh^x^'<?«!5Jiro-fexS:Jii 



2- jio XTji-tJimmmmx'h s . 
mx$>^, 

[04] *^Bj«om 2 crmmmncnwMm 7 * h v 

Xi?Sr^-r8lT®llT'$>-l.. 

[115] |5l. S*tM7*h-7X^(0lSitro-feX&)ii 
2: it-:' T^-rxgBrMllTS) I. , 
[06] z^^ffM 1 «IIJS<0Jgffi<0RftfM7 * h V 

X^S:^-rBff®llT'$>l>, 

[07] SJM7:r h-7;^:7«73SSt7*o-fexSriiI 
[08] PI. SIM7:«-h-7;^^'<Ofl6<7)0iJSr^^-rBfW 

[09] :^wm% 1 comm(Dmm<7)^my th-r 

[010] >'N'y7rJli: Lt S i O2 tRu^-fflV^/i 

xhh. 

[011] h 7;^ ^' (^fi?i|S:*-riBr 

[012] WmWM^y')rV'7:x9<r>mo:>'m:^-t 
mmrnx'tih. 

[013] |5l, '^W7^V'77.9<7m^TX3^X^ 
JS$rjS^T^-rxSiSrtS0T'S).g> . 
[014] 8!*<0RSta7>j-hvX:?<0$^>t:ffi<0flaj 

[015] S*fffl7:r hvX:?<J5«jtra-b^5r 
JiiSriI-5T^-rxSllfB0r&^ , 

[016] y '^rxs<^)ai^ ^ittBj-rs^ta^co 

0TS>?.« 

10, 20. 30, 40 WS^y^V-^X^ 

11, 2 1, 3 1 

12, 2 2. 3 2 UMm 

13, 23. 23a A-y^r® 

14, 24, 35, 35a 
14a. 24a W^Wm 

3 3 miO>'N'>y7Tii 

34, 34a |^2c7)K>y7r« 

4 1 

A ®JR«« 
R RS*«iS 
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II 



imi] [@2] imsi [114] 
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[010] [iai31 




[HI 6] 



113b 



FIB VFIB 

113a \ \\ 




(a 1 ) )02-l 22981 (P2002-12(!8 



(a) 




[01 51 



142 
141 



(e) 




(b) 




(72) ^Bj^ m 



(72) ^HJ^ ^ ^- 

l#3l5jl|»JI|iWtf JlEJt/jNffl't'4Ta 1 i 

F:J'— A(##) 2H095 BAOl BA07 BAIO BBOl BB35 
BC05 BCll BC24 
5F046 GD05 GDIO GD15 GD16 



